Abstract. This paper deals with the application of terminal sliding mode control theory of 4 degree of freedom rigid Active Magnetic Bearing System (AMB). The virtual control inputs are introduced, and the controller is designed by Lyapunov stability. The actual control input currents are observed by the relationship between the virtual and the actual input current, to achieve a rapid and stable magnetic levitation rotor. The simulation results show that the proposed scheme can suppress the disturbance effectively, and the system is fast and stable at the equilibrium position because the initial state of the system is on the sliding surface.
Introduction
Active magnetic bearing system (AMBS) are increasingly used in industrial rotating machinery field with numerous advantages, such as the absence of mechanical contact and lubrication, lower energy and higher precision, and the possibility to be adapted in more complicated environments [1] [2] .
Due to the open-loop unstable pole of AMBS, the design of AMBS controller is the core, and its control algorithm directly affects the performance of magnetic suspension bearing [3] . The traditional control method is to linear the nonlinear model in the vicinity of the equilibrium point, and then use the PID control method [4] [5] [6] [7] [8] . Since the linear model of the AMBS is the approximate fitted curve to the state that the rotor is levitated in the ideal bearing equilibrium center, Robustness should be further considered in the controller design [9] [10] [11] [12] .
Sliding mode control is invariably used to address control problems in non-linear and disturb system. We aim to design the controller of AMBS used Terminal Sliding mode [13] . In order to design conveniently, the virtual control quantity is introduced, and the controller is designed by Lyapunov stability. The actual control input currents are observed by the relationship between the virtual and the actual input current, to achieve a rapid and stable AMBS. , , Immeasurable stiffness equation is   3  3  5  1  2  4  2  2  2  2  0  0   3  3  5  1  2  4  2  2  2  2  0  0   6  7  8  8  5  9  2  2  2  2  0  0   8  8  6  7  5  2  2 
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Design of Terminal Sliding Mode Controller
For the convenience of design, the virtual control variables are introduced. 1 u , 2 u , 3 u , 4 u . 
The idea of the controller is to design the intermediate control volume by the idea of terminal sliding mode control. Then, we get the control input current value and make the system fast and stable at the equilibrium point.
The Design of Sliding Surface
The error vector is 
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